Molecular adaptation in plant hemoglobin, a duplicated gene involved in plant-bacteria symbiosis.
The evolutionary history of the hemoglobin gene family in angiosperms is unusual in that it involves two mechanisms known for potentially generating molecular adaptation: gene duplication and among-species interaction. In plants able to achieve symbiosis with nitrogen-fixing bacteria, class 2 hemoglobin is expressed at high concentrations in nodules and appears to be a key factor for the achievement and regulation of the symbiotic exchange. In this study, we make use of codon models of DNA sequence evolution with the goal of determining the nature of the selective forces which have driven the evolution of this gene. Our results suggest that adaptive evolution occurred during the period of time following the duplication event (functional divergence) and that a change in the selective pressures arose in class 2 hemoglobin in relation to the acquisition of a symbiotic function.